Specification of invention (utility model) for Patent # 37720 A 

The invention relates to the mining industry sector, in particular, to mine degassing methods, and can be used to degas the 
extraction area of the mine, f . iU 

Underground mining of coal beds involves emission of methane from the rock mass. To ensure safe extraction or coal, me 
mines are degassed, i.e. methane is separated from coal beds, enclosing rock, pits and mtned-out spaces, and diverted to me 
ground surface through: a degassing pipeline. 

A known method of mine degassing involves laying a degassing pipeline in the mine opening and using it to divert methane 

to the ground surface 1 1), ..... 

The disadvantage of this known method consists in its low mine degassing efficiency, since its application ensures 
elimination of methane only from local areas and does not have a definite influence on the high gas rate of the extraction area of 

the mine. .... . 

Another known method of mine degassing involves drilling a well in the rock mass, connecting it to a degassing pipeline and 
diverting the methane to the ground surface [2], As the well crosses the methanc-beiiring zones of tlie rock mass, and as 
rarefaction is created in the degassing pipeline using a vaeuum pump installed on the ground surface, the gas is drawn out of the 
rock moss and diverted to the ground surface. Depending on the mining and geological conditions of bed extraction, this method 
ensures 8 site degassing efficiency ratio of up to 0.6. The efficiency of mine degassing using this method is proportional to the 
rarefaction created in the well. 

The disadvantage of this method consists in its low degassing efficiency, since the rarefaction achieved at the collar of the 
well is insufficient, due to the significant length of the degassing pipeline and to the impossibility to make it sufficiently leak* 
resistant: this does not allow efficient separation of methane from the rock mass. 

The invention is based on the task of creating a method for the degassing of the extraction area of the mine, which would 
improve the degassing efficiency by creating additional rarefaction in the well using a hydraulic ejector located inside the well, 
installing a water separator between the ejector and the degassing pipeline, and supplying. water into the ejector through the 
pipeline from a pump located in the pit, the inlet of which will receive the water from the water separator's outlet. This would 
allow to enhance the productivity of the we) l r increase the methane content in the collected mix, broaden the opportunities tousc 
this methane for the benefit of the national economy, and enhance the safety of mining operations. 

The above task is achieved by the fact that the method for the degassing of the extraction area of the mine that involves 
drilling a well in the rock mass, connecting it to- a degassing pipeline and diverting the methane to the ground surface fin 
accordance with the in vention) includes creation of additional rarefaction in the well using a hydraulic ejector located inside the 
well, installation of a water separator between the cjeelur and the degassing pipeline, and supply of water into the ejector through 
a pipeline from a pump located in the pit, the inlet of which receives the water coming out of the water separator. 

The creation of additional rarefaction directly in the well enhances methane separation and reduces the liberation of methane 
into the openings of the extraction area of the mine. Creating a rarefaction using a hydraulic ejector installed in the well allows 
to achieve required rarefaction directly inside the wetL regardless of the leak-resistance of the degassing pipeline. This ensures 
an increase in the efficiency of the degassing of the extraction area. 

Installing a water separator between the ejector and the degassing pipeline allows to separate water from the captured 
methane, to prevent the flooding of the degassing pipeline with water and to create conditions for water re-use. 

Supplying water into the ejector through a pipeline from a pump which is located in the pit and receives water from the 
water separator allows to use this method in a closed water cycle, which is technologically and economically appropriate and 
reduces the cost of the method's application. 

The figure below illustrates the application of the extracting area degassing method. The figure shows the following; I - 
mining area pit: 2 - degassing pipeline: 3 - well: 4 - water separator. 5 - pump: 6 - ejector. 7, 9 - pipelines; 8 - fitting; 10 - gas 
pipeline. 

The mine extraction area degassing method is applied as follows. From inside the mining area pit i, where a degassing 
pipetine2 is installed, a well 3 is drilled in the rock mass zone to be degassed. The water separator 4 and the punip 5 are installed 
in the pit 1, while the hydraulic ejector 6 is installed in the well 3. The inlet of the pump 5'is connected to the fitting of the water 
outlet 6 from lite water separator 4. while the pump outlet is connected to the ejector 6 using the pipeline 9. The water separator 
4 is connected to the degassing pipeline 2 by the gas pipeline 10. 

The pump 5 supplies water through the pipeline 9 into the ejector 6. from which the water exits at high speed in the direction 
of the collar of the well 3. This creates additional rarefaction in the rock mass area to be degassed and a boost gas pressure at its 
collar. The methane/droplet mix is supplied to the water separator 4 (designed, for example, as a cyclone unit), where the gas is 
separated from the water and diverted through tho gas pipeline 10, driven by the rarefaction in the degassing pipeline 2 and by the 
boost pressure created by the ejector 6. The water from the water separator 4 is sent via the pipeline 7 through the fitting 6 to the 
inlet of the pump 5; 

In this maimer, the proposed degassing method ensures a closed water cycle, a more intensive gas separation and a higher 
mine extraction area degassing efficiency, as compared to Ihe prototype. 

Calculations have shown that, with a 120 mm well diameter, 25 mm ejector diameter, -65 nPa initial rarefaction in the 
degassing gas pipeline, initial well productivity of 3 cubic meters per minute, and 0.2 nPa water pressure at the pump outlet, the 
application of the proposed method will ensure additional separation of up to 0.5 cubic meters of methane per minute, while its 
concentration in the degassing pipeline will increase from 60 to 90%, Simultaneous operation of two degassing welts at the 
extraction site with die use of a prototype ensures a site degassing efficiency ratio of 0.36, while (he use of the proposed method 
increases this ratio to 0.63. increasing the methane concentration in, the degassing. pipeline by 1.5 times. 

Therefore, the use of the proposed method will allow to increase the efficiency of the mine extraction area degassing and the 
safety of mining operations; and to extract an additional annual 4,200 thousand cubic meters of methane per mine for the benefit 
of the national economy, which will saw about 700 thousand hryvnia, 
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OnucaHMe M3o6peTeHMR (no/ie3HOM Moppnu) naTeHTa N237720 A 



BnnaxiA siflHOCMTbc« ao oGnacTi ripfflmo? cnpaan, 30Kpewia f ao cnocoSie Aeraaaun waxr i mokc 6y™ 
BuxopvtCTan An« Aeraaauii awMManbHot ainbHwui waxm. 

niA3eMHa po3po6Ka Byri/ibHMx nnacriB noa'TOna 3 swim***** MeTaHy 13 ripcbKoro Macway. An* 3a6e3neMeHHfl 
6e3neMHoro BWflMaHHR ByrinbHMX nnacriB. b ujaxrax 3acrocoByk)Tb Aer83auiK). to6to BunyneHHR MeTaHy 13 
ByrinbHwx nnacTia. BMimyraMHx nopifl. awpoboK ra awpoGnenux npdcropis, i biabja *orb no Aera3aui*HOMy 
TpySonposoAy Ha 3eMHy noBepxHK). 

Biaomkh cnoci6 Aera3auii waxm BwiioMaidMnPi npowiaAKy Aera3aui^Horo Tpy6onpoBOAy b npcbwfl BHpoOHi ra 
BiABiA no HbOMy weiany Ha 36MHy noeepxHK) [1J. 

HeAoniKOM siAOMoro cnoco6y e HK3bxa e<i>eKrwBHicTb Aeraiauif waxm tbk »k «oro aacrocyBaHHfl 3a6e3neMye 
BMAaxieHHH weTany rwiae 3 noxa/ibHvix 3oh. ne nnHMTb neBMoro BnrmBy na 6araTora3HiCTb svwManbHoT A^bHuui 
waxm 

BIaomkw cnoci6 Aera3auu uiaxTvi, BxniosaKHHH 6ypiHH« CBepAnoaaHM 0 ripcbKOMy MacMBi, niAKriKweHHfl TT ao 
Aera3auiMHoro TpydonpoaoAy ta bIabIa weTany na aewiHy nosepxHK) [2]. Hpn nepecixsHHi csepAnoBWHOW 30H 
Ha«BH0CTi weTaHy 8 ripcbKOMy MacuBi Ta CTBopeHHi po3piA*enH* b Aera3auwHO«y Tpy6onpO60Ai npn Aonowosi 
BcraHoaneHoro na 3eMMiH nosepXHi BaxyyM-HBcoca, ra3 KanTyeTbca 3 ripcbKoro wacwBy i BiABOAHTbc* m 3ewny 
noBepxwo, 3ane>xH0 bja HpHnno-reonorNHHx yMOB bhmm3hh8 nnacria. uen cnoci6 3a6e3nesyc Koe4>iMicHT 
ecJ>e!CTViBH0CTi Aera3aui? AinbHuui ao 0,6, E0exTHBHicrb Aera3auiT wax™ uhm cnoco6oM nponopi^Ha pbspiAweHHK), 
yraopwaaHOMy y csepAnoBPiHi. 

HeAOAtKOM cnocody e Hi*3bKa ecfrexTviBHicTb Aera3auiT, tomy U40 na yctj CBepAnoswHH, BHacniAOK BennKoT 
npoTflXHOCTi AeraaauitiHoro Tpy6onpoBOAy. HeMOHoinBOcri 3a6e3neMi4TM Storp AOCTaTHK) repMerMMHiCTb, 

CTBOptOCTbCfl H6BV1C0Ke pQ3piA>*eHHR HKe He A03BOJ1H6 iHTeHCHBHO BVlAa/tRTH MCT3H 3. fipCbKOfO M3CWBy 

8 ocno.sy BunaxoAy nbcrasneHp 3aAawy cTBopeHHH cnoco6y Aerasaun BM^ManbHol A^bH^ui wax™, b RKOMy 3a 
paxyHO* CTBopeHHH y csepAnoBHHf AOABTKoabro po3piA*eHH« npw Aonowosi po3TaujOBaHoro a him BOA«Horo 
eweirropa, BcrraHOajneHMfl mm eJKeKTopbM xa AeTasauiwH^M TpyGbnpoBpAOM boaqb i AAi/i b h xa tb noAasi boah a 
e*e*rop no Tpy6onpb80Ay bi'a posTaujoBaHoro y BMP06141 Hacocy. ao BCMOxry »Koro niABeAena BOAa, «ka BvixoA^b 
3 BOAOBiAAitfbHutca. 3a5e3neMycTbC» niABnmeHH» e<|>e xrvt b Hocri Aera3ayM A»nbHwqi. 3a paxyHOK Hboro AQCfcraerrbCa 
niABnuuewHH npOAyKTueHOcri caepAnoB^Hvt, 3&ribUjeHMfl KOHneHTpauif weTany b KarrroBaMiw cyMiuji, posumpeHMn 
MOxontMBOcri fioro BMKopucTaHHfl b HappAHowy rocnoAapcTBi, a Tako>K niABumyeTbCfl 6e3ner,a bcashha ripnviMux 
po6rr. 

flocTaarteHa 3aAawa Bwpiujyefbc> ivm, u^o y cno-c66i Aerasaui? B««ManbHOT AiAbHi^ui tuaxTM, axntoMaiOMpMy 
6ypiHH« csepAnoBMHH a ripcbxoMy MacuBi, niAKriKjHeHHfl IT ao AeraaatjiiiHqro Tpy6onpoBOAV Ta bIabIa MeTaHy Ha 
36MHy noBepxHk), shaho BWHaxoAy, y cBepAnoBMHi cTebpipiotb AOAaTKOBe pb3piAweMHfl npn AbnpM.03i 
po3TauJOB3Horo b nift BOAHHoro ewexTopa. mm oxexTopow Ta Aera3ai4iMH«w rpy6onpo0OAOM BCTaHOBnio»OTb 
BOAOBiAAiJibHuK, a BOAy b ejxeKTbp noAaipTb no TPy6onpbaoAy BiA posTauiOBaHorb; y bhdo6hI nacbcy, ao bcmoktv 
AKoro niABOAHTb BOAy , flxa BuxoA^tb 3 bo aob iaa i n b h h Ka 

CTBopeHHA 6e3noeepeAHbo y caepAnpBWHi AOAaTuoaorb jpb3piA>«0HHfl niABwujyc oi^aneHHia Metany Ta SHM^Kyc 
BHA»neHHfl wore b ripcbxi bhpoQkm BMMivianbHbT AinbHwui LuaxTW. CTBOpeHH« po3p'iA>«?HH« npn AonoMoii 
BCTBHOB/teHoro y csepAnoBWHi soA»Hbr6 eweKTbpa Assort we ctbop nrvi Hed6xiAHe p03piA>«oHH« SesnocepeAHbp y 
CBcpAnoBMHi, Hesajiemno b|a repMenmnocTi Aera3ai4tMHoro Tpy6onpOBOAy • Uvim 3a5e3neMyeTbCfl niABwmeHW 
e<|>eKtViBHOCTi Ae-rasaMir B^^MajibHbrAinbHHui, 

BcraHbaneHHR BOAOBiAAinbHUxa wi* oxexropoM Ta Aerasani^HUM Tpy6onpo80AOM aosbohsc BiAAinMTM BOAy 
bia KanTbaaHbro M6Tany ; 3ano6irm 3anoaHeHHK> boao»o AorasauiwHoro Tpy6onpoaoAy Ta ctbopmtvi yMosw a^p 
dararopasoBoro n BHKop^CTaMHfl. 

rioAa^a boa^ a eweicrop no Tpy6onpoBOAy bia po3TaujoBaHoro y Bnpo6ui nacocy, ao BCMOxry RKoro niAseABHa 
BOAa, »xa BVtxOA^Tb 3 BOAOBJAA'nbHMKa, A03Bon«c peani3yBaTM AanviPi cnoci6 no 3aMKHeHowy no 'boa» uHxny. mo c 
TexHonoriMHO Ta eKOHOMiMHO AoqinbHwM, 3HH>xy€ co6iBapTicTb 3acTocyeaHH« cnoco6y. 

Ha xpecneHHi npeACTaB/ieno cxeMy peaiii3auiT cnocb6y Aera3auii BM^Ma/ibHoT AinbHwuL Ha cxeMi no3H3MeHi: 1 > 
anpo6xa AtobHHui; 2 r • Aera3aaiMHnw Tpy6onpo8tA; 3 - caepA^osMHa; 4 - BOAoaiAAinbHUK; 5 * nacoc; 6 - e^exrop; 7, 9 
- Tpy&onpbBOAw; 8 - urryuep; 10 • Tpy6onpostA ra3y. 

Cnoci6 Aerasauir ewMMa/ibHoT A^bHUMi ujaxTvi pea/ii3y€Tbc« TaKMM mujhom. b BHpb6xw 1 B^ManbHoV AihbHiiui, b 
mm npOKfiaAeno. Aera3auij?JHn^ TpydonpoBlA 2, npb6ype.HO c BbpAnos m ny 3 b 30Hy; ripcbkoro Macwsy, »xy AerasytOTb. 
B Bnpo5ui 1 BcraHOBn»oK)Tb BOAosiAAinbH^K 4 i nacoc 5, a y caepAnoanHi 3 poanraiuoayioTb boa«hhi^ e^kexTOp 6. 
Bcmokt nacocy 5 3'eAHywTb ai ufryuepOM BtABOAy boah 6 i3 BOAOBt/y^in bHH xa 4, a buxia nacocy Tpy6onpOBOAOM 9 - 
3 e>xexTopoM 6, BoAOBiAAinbHWK 4 3'CAHywTb Tpy6onpo80AOM ra3y 10 3 Aera33i4iHHKM TpySonpOBOAOM 2. 

HacocoM 5 noA3K>Tb BOAy no Tpy6onpbB0Ay 9 b e>xexTbp 6, 3 axorb boab 3 zenmoio ins^AKicmo B^xoA^Tb e 
HanpflMKy ao ycT« csepAnoBMHH 3. L(wwi cTBopweTbca AOABTKOBe p03piA>xeHH» b AerasyeMiH sohi ripcbxoro wacuBy 
Ta niAnip raiy b 11 yeri- MoTaHo-Kpann^HHa cyMim WaAXOAMTb ao boao biaa i^b hm xa 4, BrtKonanoro, HanpHxnaA, V 
Biirn«Ai uaxnoHHoro anapaTy, A0 ra3 BiAoxpeMnK?eTbc« bia boah 1 niA a^kd po3piA*eHH3 & Aera3ai4iHHOMy 
Tpy6onp080Ai 2 i niAnbpy, CTBop»OBaHOro exexTopoM 6, BiABOAHTbca no TpySonpOBOAy ra3y 10. Boab 3 
BOAOBiAAinbHuKa 4 uepez urryuep 6 Hanpaan«eTbCf» no Tpy6onpoBOAy 7 ao BCMoiay Hacocy 5. TaxMM mmhom, y 
cnoco6i Asraaauit 3a6e3n8vyeTbCP 38MKMe><MM uwxn no boa*', 6inbtu iHTeHGHBHe BHAaneHH« rasy i niABHineHa. 
nopi8H»Ho 3 npoTOTunow. ecj>eKTHBHicrb AerasaMii BUMwa/ibHOi A»nbH«ui uuaxTH. 

Po3paxyHxaMn BCraHosneHo, iuo npw AiaMeTpi cBepAnOBwHH 120 mm, AiaMeTpi e>xexTopy 25 mm, noMaTxoBOMy 
po3ptA>xeMHi b AerasaMi'iiHOMy ra3onpOB0Ai * 65 Hfla, noMaTxosiH npOAyxTHBHOcri caepAnoBUHvi 3 KySwnwx MeTpa 3a 
xannHHy Ta tucxobi boam Ha bmxoai nacocy 0,2 Hna. 13 3 acrocy B3 h ma m nppnoHOsaHoro cnoco6y 6yAe AOAaTtcoap 
BHny^aTviCb MeTaHy ao 0,5 Ky6; M/xawnHHy, a noro KOHqeHTpauin b Aerasaui^HOMy rpyfionpOBOAi niABMU4HTbC« b!a 
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60 ao 90%. OflHOMacna po6ora Ha BMMMaflbHift flinbHviui abox Aera3auwHwx caepAJiOBttM i3 sacrocy&aMHaM 
npoTbTviny 3a6e3neMy& Koec^iMieKT ecfceKTMBMpari Ae-ra3aui( AMbHvmr 0,36, a b 3acTocyaaHHHM nponoHOsaHoro 
cnoco6y - a© npMMbMy KOHueHTpauifl MCTany b AerasauifiHOMy Tpy66npoaoAi niABMUivrrbca a 1,5 pa3H 

Tbkum mmhom, 3acTocyaaHHfl cnoc66y AOsao/iVrrb niABHUjwTw ecfeeKTViBHicrb Aerasauil BMManbHoT AfobHMui 
wax™ tb 6e3neKy 8eAeMH« ripHWHiix po6hr, mopwHO aoabtkobo BwnynaTM 3 mctok> BUKbpucTaHHs a HapoAHowy 
rocnoAapcTBi m oahi* ujaxri ao 4200 thc*h ky6. m MeraHy, sa paxynoK Moro 3aou4aAWTM 6ina 700 tmc. rpH. 
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